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Abstract  
Process of technology transfer is the most challenging and critical in the development and diffusion of technology. The 
ultimate aim of this research is to contribute towards a viable theoretical framework of agro-based technology transfer. This 
study uses case study methodology involving an agro-based government research institution and six private firms in 
Malaysia. This research reveals that the development of new technology did not lead to technology transfer until business 
opportunity is properly recognised. The business opportunity must be recognised first; then, the process of technology 
transfer will follow. The accomplishment of technology transfer from government research institution to private firms 
requires a well planned and comprehensive, structured process, and the support of the following factors: (a) business 
opportunity is recognised; (b) the technology generator shared his/her knowledge and know-how fully; (c) both the 
technology generator and technology recipient are passionate about technology transfer; and (d) both of them are totally 
involved and committed throughout the technology transfer process. As a conclusion, the accomplishment of technology 
transfer is explained by cognitive and affective theories in that, the entrepreneur’s mental judgment links the process of 
technology transfer through the recognition of opportunity, while emotions and feeling complement this process.    
 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of The 5th Indonesia International Conference on Innovation, 
Entrepreneurship, and Small Business.  
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1. Introduction 
Technology transfer is an important aspect of research and development in government research institutions. 
 e uthors. Published by Elsevier Ltd.
ti  and peer-review under esponsibil ty of The 5th Indonesia International Conference on I novation, Entrepreneurship, 
and Small Bu iness.
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It is the focus of all government research institutions to ensure the outcomes of their research and development 
reach market acceptance. Nevertheless, the process of technology transfer was considered the most challenging 
and critical in the development and diffusion of new technology (Bozeman, 2000). The important issue to be 
considered in relation to this study is that technology transfer is generally viewed exclusively from technology 
generator perspectives. For example, Franzoni (2007) argues that a successful technology transfer is dependent 
upon the ability of the technology transfer office to effectively recognise opportunities. His study focuses 
exclusively on the technology developers, and ignores the perspective of technology recipients, which is another 
part of the technology transfer process. Thus, the link between technology generator and technology recipient is 
missing.  
Another issue is the limited research on technological innovation in the agricultural sector represents a gap 
that needs to be filled in the light of the growing interest in this field. According to a report by the Food and 
Agriculture Organisation (FAO) in 2009, the future production of food will be contributed 10% by the 
expansion of land, 20% by the intensification of agriculture production and 70% by the application of 
technology and the formulation of government policy. Knudson et al. (2004) argue that as the study of 
innovation in the field of agriculture is limited, subsequently the agro-based technology transfer is also lacking. 
Given the potential impact of innovation and technology transfer on national economic development, this 
study attempts to answer the questions of  how opportunity is discovered and created from market needs; and 
how new technology is transferred from a government research institution to private firms in the context of 
Malaysian agro-based technology. The ultimate aim of this study is to contribute towards a viable theoretical 
framework of agro-based technology transfer. In addition, this study attempts: (i) to examine the relationship 
between opportunity recognition and the process of technology transfer from government research institution to 
private firm, and (ii) to understand the extent to which opportunity recognition supports the accomplishment of 
technology transfer. 
 
2. Literature Review 
 
2.1. Technology 
 
The terms innovation and technology are closely related and are often used interchangeably. This term is 
often associated with science or technique or knowledge. Technology is directed towards the use of knowledge 
and the science of doing something better. For example, technology can result from the application of science to 
add value, to simplify the process, to diversify the use of products or machines and to increase the productivity 
of a management process or products. In a wider perspective, Eckhardt and Shane (2011) referred to technology 
as a specific means that can be used to accomplish a specific objective, especially to optimize the utilization of 
resources.  
 This study focuses on the agriculture and agro-based technology transfer in the context of the Malaysian 
agricultural sector. Agricultural technology is the application of techniques to control the growth and harvesting 
of animal and vegetable products (Rubenstein, 2003).  According to Food and Agriculture Organisation (2009), 
a proven agricultural technology must comply eight principles, two of them are: the technology must be 
adaptable to other locations, and it must be easy to be adopted by various user groups. In other words, a 
technology is useless until it is transferred and benefits other people. 
The development of new technology is a combination of steps or activities, and decisions or goals. 
According to Cooper (2008), the development of new technology is step-by-step process and monitored by 
management decision. Cooper calls the process of the development new product as the stage-gate product 
innovation process. It is a series of stages that gather all information and data analyses, and the gates that 
represent the management decision on the execution of the conceptual design and activities (to proceed or not 
proceed the activities). Crawford and Benedetto (2008) on the other hand, suggested a five-phase new 
technology product process: (i) opportunity identification, (ii) concept generation, (iii) project evaluation, (iv) 
product development, and (v) product launch. The models suggested by Cooper (2008) and Crawford and 
Benedetto (2008) are basically the development of new technology from the perspectives of the technology 
generator or manufacturer. The models describe the step-by-step process from idea generation until the product 
is launched. However, these models are one way activities that do not take into consideration the perspective of 
the technology recipient. These perspectives assumed that the launch/commercialisation of new technology to 
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be exclusive control on only one party, the marketer company.  
In reality, the process of technology transfer or commercialisation of new technology involves two parties: 
the technology generator and technology recipient. It involves reciprocal activities between the technology 
generator and technology recipient. The development of new technology does not stop at the product launch. It 
must take into consideration the recipients of that technology because they normally have different motives for 
transferring and adopting new technology. 
 
2.2. Technology transfer 
 
       The concept of technology transfer is not new, but it has been in existence for long time. However, the 
concept of technology transfer and its mechanism remain controversial. For example, Spencer (1970) regarded 
technology transfer as the purposive movement of established technology or technical innovation to another. 
Whilst Gee (1981) referred to which technology transfer as the application of technology to a new use or user, a 
process by which the technology is developed either in a different application or by a new user, Li-Hua (2004) 
viewed technology transfer as the acquisition, adaptation and use of technological knowledge by an individual, 
group or society other than the one that developed the technology.  
In a broader concept, Power and McDougall (2005) defined technology transfer as the process by which 
technology developed by government research institution is transformed into marketable products. Bessant and 
Francis (2005) noted that technology transfer is a two way interaction between the technology generator and the 
receiving organisation (private firm). The definitions by Power and McDougall, as well as Bessant and Francis 
indicate that there is interaction between two parties to make the technology transfer to occur. In the case of 
transferring technology through licensing of IP, it involves the transfer of technology, information, knowledge 
and property rights from government research institution. In return, the private firm pays the licensing fees and 
royalties, and manufactures the products.  Technology transfer is considered as a strategic alliance or 
collaboration between government research institution and private firms. 
Technology transfer can be classified into two categories: vertical and horizontal. Vertical technology 
transfer can be classified as the production of a new product, device or process within a given scientific or 
technical discipline and generally within an organisation, while horizontal technology transfer refers to the 
transfer that goes across the borders, such as countries, industries or firms (Huda 2006). This study focuses on 
horizontal technology transfer; the transfer of agricultural technology from government research institution to 
private firms. 
 
2.3. Entrepreneurship 
 
        The term entrepreneur is applied to a person who is active, creative, has human character and alert to 
unnoticed opportunities (Kirzner, 1973. p.35). Sarasvathy (2001) viewed the entrepreneur as an individual that 
reacts on opportunities for profits. The theory of entrepreneurship by McMullan and Shepherd (2006) explains 
why a prospective entrepreneur chooses to pursue a possible opportunity for profit. These three authors clearly 
viewed that the concept of entrepreneurship and opportunity is always associated and linked together. These 
views are in support of Ucbasaran, Westhead and Wright (2009) in that, a successful and the unsuccessful 
entrepreneurs are differentiated by their ability to recognise opportunity. In other words, an entrepreneur is a 
person who always seeks opportunity that can be exploited profitably. To become a successful entrepreneur, 
someone must be able to identify any opportunity, derive a plan to take advantage of the opportunity, take 
appropriate action and monitors the implementation of that plan. 
 
 
 
2.4. Cognitive Theory 
 
The concept of entrepreneurship is also associated with cognitive theory (Mitchell, Busenitz, Lant, 
McDougall, Morse & Smith 2002). The cognitive perspective relates people’s action with the mental process – a 
mechanism through which people think, say or do that is influenced by their mental judgment (Baron 2004). 
Dutta and Thornhill (2008) define cognitive theory as the “...preferred way of gathering, processing and 
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evaluating information relating to creativity, problem solving and decision making”. According to this theory, 
entrepreneurs are logical human beings that make decision that are most senseful, believable and desirable to 
them. It is how a person’s cognitive process drives him to ‘thinking entrepreneurially’ (Krueger 2003).  These 
concepts indicate that the mind of an entrepreneur appears to seek towards opportunities and to exploit it 
profitably. The decision maker tend to be optimistically biased towards something favourable to them and it is 
influenced by their feelings, emotions and values (Barcha and Brown 2010).  
 
3. Conceptual Framework 
 
The conceptual framework of this study is developed based on four underpinning theories: the innovation, 
entrepreneurship, theory of knowledge and diffusion of innovation. The conceptual framework of this study is 
illustrated in figure 1.  
 
 
Fig.1. Conceptual Framework of Technology Transfer Process 
 
This framework shows a reciprocal relationship between a government research institution as the technology 
generator and private firms as technology recipients. Technology transfer involves interactive activities by the 
people from both organisations. The success of the technology transfer is dependent upon the capability of the 
government research institution to develop marketable products and to transfer them effectively. It is also 
dependent on the capability of the private firm to fully absorb the technology. 
Technology transfer refers to transferring the right to use/ manufacture / marketing the product of 
government research institution R&D to private firms. In exchange, the private firm pays royalty to government 
research institution. Entrepreneurship in this study is viewed as the characteristics of entrepreneurs being alert in 
recognising business opportunities. According to Kirzner (1973), the term entrepreneur is applied to a person 
who is active, creative, has human character and alert to unnoticed opportunities. A successful entrepreneur, 
under this theoretical paradigm, is determined by his ability to identify and recognise opportunities available in 
the markets.  
The innovation process theory refers to a chronological process of developing new technology. The 
innovation process in this study refers to the development of technological innovation at government research 
institution. It involves three stages: proof of concept, new technological development and commercialisation. 
Proof of concept refers to the marketability of a technology; new technological development process is a 
process of generating new technology, system or procedures that could increase the productivity and efficiency 
of the agriculture sector. Commercialisation on the other hand, is a process of transferring technology from 
government research institution to private firms through licensing agreements. The development of 
technological innovation in this study is delimited to agro-based technology, that include agriculture machinery, 
agriculture inputs (fertilizer and animal feed), and livestock (cattle). 
Knowledge sharing is a reciprocal relationship between the knowledge provider and receiver (Takeuchi & 
Nonaka 2004). It is a process where people exchange their tacit and explicit knowledge to create new 
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knowledge (Gumus 2007). Knowledge sharing also involves knowledge inflow (the will to obtain the 
knowledge) and knowledge outflow (the will and intention to share the knowledge). The success of technology 
transfer is also dependent upon the capability of the technology receivers to absorb new knowledge. According 
to the adoption/diffusion of innovation theory (Roger 2003) which focuses on the technology receivers, the 
factors that lead to the success of technology transfer are knowledge, persuasion, decision, implementation and 
confirmation. The ability of a firm to absorb new technology is determined by its human resources and financial 
capability, as well as market information on new technology that it will receive from government research 
institution. 
 
4. Methodology 
 
This study uses case study methodology on Malaysian agro-based technology industry as the research 
setting. The selection of qualitative research paradigm was aimed at an in-depth understanding of the 
phenomenon of technology transfer process from government research institution to private firms, from the 
perspective of both technology generator and technology recipient. This study attempts to understand the 
phenomenon of the technology transfer process from the perspectives of government research institution and 
private firm. As the nature of the question is to understand the phenomena in depth, to get the experiences of 
participants in real situation, and to discover rather than to test variables, the used of qualitative research 
paradigm is deem justified. Furthermore, according to Eisenhardt (1989) case study provides a powerful tool to 
create theory.  
This study is a processual research design, which is associated with qualitative research paradigm (Hinings 
1997). Processual research, from research methodological perspective, is a mechanism that explains regular 
patterns in event sequences (Sminia 2009). As a process involves a series of events, it is crucial to analyze the 
interconnected events or activities so as to understand the whole sequential events in the phenomena. 
The main issue argued by previous researchers is the appropriate number of cases. Eisenhardt (1989) 
suggested that the number should provide theoretical saturation, where additional number of cases would 
increase minimal knowledge. Yin (2009) however, suggests 6-10 cases are sufficient to support the initial set of 
proposition. In this study, six case studies were developed based on the transfer of agriculture and agro-based 
technologies developed by government research institution to six different private firms.  Three agro-based sub-
sectors were studied: agricultural machinery, livestock and agricultural inputs (organic fertilizer). Each sub-
sector comprises two technologies that represent the success and failure of the technology transfer from the 
government research institution to the private firms. Comparisons are made between these two technologies 
under each sub-sector to understand the patterns of relationship of each construct/variable. 
The data collection involved studying the activity processes that MARDI and private firms have engaged, in 
the development, transfer and marketing of the technology. In addition, secondary data from government and 
company reports, public documents and specialized publications were also analysed. Intensive in-depth 
interviews were conducted with major stakeholders in the technology transfer. These include technology 
generators or MARDI’s research officers and the entrepreneurs of the private firms (technology recipients). Six 
research officers or technology generators, and six entrepreneurs who were the owner of six private firms were 
interviewed using semi-structured questionnaires. The interview were recorded and later transcribed.  The 
profiles of the private firms are as in Table 1. 
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Table 1. Profile of private firms 
No Company Year of  
established 
Nature of business Core business at the time of 
adopting the technology 
Technology adopted  
1. Company A 1972  Small and Medium Enterprise 
 Engineering Company 
 Fabrication of  agriculture machinery 
 
  Repair works and 
modification of 
agriculture machinery  
 
Silage making machine 
 (OTOSIL Technology) 
2. Company B 1980  Government own company 
 Land development Agency 
 Food production 
 
 The production of 
animal feed from grass 
The production of 
Brakmas cattle for 
breeding 
3. Company C 2006  Small and Medium Enterprise 
 The parent company is involved in 
construction, property development 
and transportation. 
 A subsidiary company 
was set up to 
commercialize organic 
fertilizer developed by 
MARDI 
 
 
Enrich and charged 
Clinoptilolite-based 
natural organic fertilizer 
4. Company D 2005  New business 
 Company was established to obtain 
funds from Agro-bank and 
commercialise product technology 
developed by MARDI 
 
 New Business Nutritional block for 
animal feed 
5. Company E 2004  Small and Medium Enterprise 
 The owner actively involved in the 
automobile industry 
 The production and marketing of 
organic fertilizer 
 
 The production and 
marketing of organic 
fertilizer 
Zeolite based organic 
fertilizer. 
6. Company F 2004  Small and Medium Enterprise 
 Herbal based company 
 Manufacture herbal products for 
pharmaceutical industry 
 Manufactured  and 
market herbal products 
Coconut dehusking 
machine 
 
4. Findings 
The process flow of technology transfer carried out by MARDI is illustrated in figure 2. 
 
Fig. 2. Process of technology transfer at MARDI 
 
Generally, R&D outcomes are not directly transferred from MARDI to its stakeholders. The first stage is the 
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transfer to extension agencies such as to the Department of Agriculture (DOA), Farmers’ Organisation 
Authority (FOA) and private firms. It is only after this stage, the technology is transferred to stakeholders or 
users such as farmers, farmers associations, entrepreneurs and public agencies. In other words, technology is 
transferred from MARDI to extension systems before it finally reached the cliental system or technology 
users.  
The  process of technology transfer in MARDI is divided into five phases: i) the development of new 
technology, ii) the evaluation of the technology and approval for commercialisation by MARDI committee 
for technology management, iii) pre-commercialisation, iv) commercialisation, and v) post-
commercialisation. It is a chronological process in which the later phases follow the earlier one. It is a 
sequential process in which each step involves specific activities as indicated in Table 2. 
 
Steps Processes Activities 
1. The development of new technology a) Idea generation 
b) Conceptual design 
c) Implementation of experiment 
d) Local variety test 
e) Technology launch 
2. The evaluation of the technology and 
approval for commercialisation 
a) Proof of concept 
b) Novelty of innovation 
c) Technology competitiveness 
d) Potential market 
3. Pre-commercialisation a) Select industry partner 
b) Up-scaling of laboratory prototype 
c) Building pilot plant 
d) Production of technology on commercial scale 
e) Market testing of commercial ready prototype 
f) Regulatory and standard compliance 
4. Commercialisation a) Prepare and sign memorandum of agreement 
b) Disclosure of technological knowledge 
c) Train technology recipient 
d) Production/fabrication of product technology 
e) Marketing and selling of products 
5. Post-commercialisation a) Project monitoring and consultancy 
b) Collection of royalty 
c) Extension of licensing agreement 
The development of new technology is carried out by research officers from respective research centres 
throughout Malaysia. The technology developed by research officer is evaluated its potential for 
commercialisation by the Business Development Unit. The criteria used in evaluating the technology for 
commercialisation are as follow: 
 i)  Proof of concept. This criterion aims to verify that the core idea is functional and 
 feasible for further development at commercial scale. This criterion includes 
 performance testing, assessing technical issues and the potential for commercial  venture. 
 ii)  Novelty of Innovation. This criterion aims to assess whether the  innovation is new 
 to the world, country or local market. The assessment identifies whether the 
 innovation creates a new knowledge or just expanding an existing one. The  novelty 
 of innovation will determine its  impact on the market and economy. 
  iii)  Technology competitiveness. This refers to technical superiority of  the technology 
 as compared to other related or similar one available in the market. This criterion 
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 will determine whether the technology has the potential to be a market leader or a 
 follower. It will also determine its  viability in the market. A superior technology 
 normally has higher market value compared to other related or similar  technologies 
 available in the market. 
 iv)  Potential market. This criterion identifies the potential market of the technology. It 
 will determine whether this technology suitable for the industrial or consumer markets. It 
 will determine the target customers and marketing strategies for the technology.  
In this study six agricultural technologies were transferred from MARDI to six different private firms: 
Company A, B, C, D, E and F. The summary of the case studies is presented based on constructs or the 
relationship of the variables, as shown in Table 3. 
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Table 3 Consolidated key findings from the cases of technology transfer from MARDI to private firms 
 
Constructs/ 
relationshi
p 
Dimension 1: Successful Technology  Transfer 
 
Dimension 2: Failed Technology Transfer  
Technolog
y 
Silage maker 
(Otosil 
Technology) 
Brakmas Cattle 
 
Clinoptilolite-
based  natural 
organic  fertilizer 
Nutritional 
Block for 
ruminants 
Smart Organic 
Fertilizer  
Coconut 
Dehusking 
Machine 
       
Private 
Firm (the 
technology 
recipient) 
Company A Company B Company C Company D Company E Company F 
 
Opportunit
y 
recognition 
 
Opportunity to 
develop new 
technology was 
recognised from 
the cumbersome 
way that silage 
was manually 
made.  
 
Opportunity was 
discovered from 
market needs for 
a machine that 
can produce 
silage efficiently. 
 
Opportunity to 
develop new 
technology was 
recognised from 
the small size 
and slow growth 
rate of local 
breed cattle 
(Kedah Kelantan 
cattle).  
 
Opportunity was 
discovered from 
market needs for 
medium sized 
and faster daily 
growth cattle. 
 
Opportunity to 
develop new 
technology was 
recognised from 
market needs for 
an organic 
fertilizer that can 
be applied for 
different 
planting systems 
(flooded and 
non-flooded).   
 
Opportunity was 
discovered from 
market needs for 
multi-purpose 
organic fertilizer. 
 
 
Opportunity to 
develop new 
technology was 
recognised on 
realising 
deficient nutrient 
content of 
imported animal 
food 
supplements.   
 
Opportunity was 
discovered   
from market 
needs for 
cheaper food 
supplements for 
ruminants 
 
Opportunity to 
develop  new 
technology was 
recognised from 
deficient soil 
fertility in paddy 
plantation. 
 
 
Opportunity was 
discovered from 
market needs for 
organic fertilizer 
that can be used 
to enhance soil 
fertility in paddy 
plantation 
 
Opportunity to 
develop new 
technology was 
recognised from 
the needs for a 
machine that can 
dehusk coconuts 
safely and 
efficiently. 
 
Opportunity was 
discovered   
from market 
needs for 
coconut 
dehusking 
machine. 
New 
technology  
and 
technology 
transfer 
The development 
of a new 
technology did 
not lead to 
technology 
transfer until 
business 
opportunity was 
fully recognised.  
The 
development of a 
new technology 
did not lead to 
technology 
transfer until 
business 
opportunity was 
fully recognised.  
 
 
The 
development of a 
new technology 
did not lead to 
technology 
transfer until 
business 
opportunity was 
fully recognised.  
 
 
The 
development of a 
new technology 
did not lead to 
technology 
transfer until 
business 
opportunity was 
fully recognised.  
 
The 
development of a 
new technology 
did not lead to 
technology 
transfer until 
business 
opportunity was 
fully  
recognised. 
  
. 
The 
development of a 
new technology 
did not lead to 
technology 
transfer until 
business 
opportunity was 
fully recognised. 
  
Motives 
for  the 
entreprene
ur to adopt 
the new 
technology 
 
Business 
profitability 
Government 
initiatives.  
Business 
profitability 
Business 
profitability 
Business 
profitability.  
Business 
profitability 
Process of 
technology 
transfer 
The development 
of a new 
technology, 
approval for 
commercialisatio
n, the 
commercialisatio
n itself, post-
commercialisatio
n. 
The 
development of a 
new technology, 
approval for 
commercialisatio
n, the 
commercialisatio
n itself,  
post-
commercialisatio
n. 
The 
development of a 
new technology, 
approval for 
commercialisatio
n, the 
commercialisatio
n itself, post-
commercialisatio
n. 
 
The 
development of a 
new technology, 
approval for 
commercialisatio
n, and the 
commercialisatio
n itself. 
The 
development of a 
new technology, 
approval for 
commercialisatio
n, and the 
commercialisatio
n itself. 
The 
development of a 
new technology, 
approval for 
commercialisatio
n, and the 
commercialisatio
n itself. 
 
Knowledge 
sharing 
The technology 
generator shared 
all information 
The technology 
generator shared 
all information 
The technology 
generator shared 
all information 
The technology 
generator half-
heartedly shared 
The technology 
generator fully 
shared his 
The technology 
generator half-
heartedly shared 
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and his 
technological 
knowledge with 
technology 
recipient 
 
and his 
technological 
knowledge with 
technology 
recipient 
and his 
technological 
knowledge with 
technology 
recipient. 
his technological 
knowledge with 
technology 
recipient. 
technological 
knowledge with 
technology 
recipient 
his technological 
knowledge with 
technology 
recipient. 
Technolog
y generator 
involveme
nt  
Fully involved 
and committed 
from idea 
generation until 
the product 
technology was 
marketed 
Fully involved 
and committed 
from idea 
generation until 
the product 
technology was 
marketed. 
Fully involved 
and committed 
from the 
technology was 
redeveloped 
until the product 
technology was 
marketed 
Involved 
actively at the 
early stage of 
technology 
transfer, but not 
involved in the  
marketing of 
product 
technology 
Less 
involvement  but 
committed  
Less 
involvement 
during the 
process of 
technology 
transfer, and   
not committed 
 
Technolog
y recipient 
involveme
nt 
 
Fully involved 
and committed  
 
 
Fully involved 
and committed 
 
Fully involved 
and committed 
 
Less 
involvement but 
committed 
 
Involved  but not 
committed 
 
Less actively 
involved. 
Technolog
y recipient 
resources 
capability 
Technically and 
financially 
capable 
Technically and 
financially 
capable 
Technically and 
financially 
capable 
(employed 
experts) 
Financially and   
technically not 
capable. 
 
Financially and  
technically not 
capable.  
Technically and 
financially not 
capable 
Smoothnes
s  of 
process of 
technology 
transfer 
 
Smooth process Smooth process Smooth process Complex  Smooth  Complex 
processes 
Outcomes 
of 
technology 
transfer 
Successful Successful Successful Failed Failed Failed 
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5. Discussion 
In all cases, the discovery of new technological opportunities by the technology generator is mostly made by 
those who work in the related industry. The technology generator recognises technological opportunities from 
the industry or sub-sector similar to his academic background, research area, field of study, working experiment 
and common activities. The origination of ideas to develop a new technology comes from perceived or real 
problems faced by users in the industry, perceived market needs, or from the expertise that the researcher works 
with. The ability of the technology generator to recognise technological opportunity is influenced by his 
entrepreneurial traits that are creative, innovative, being a moderate risk taker and understand the need by the 
people in the market. As a result, the technology is developed with the objectives of solving industry problems 
and to fulfil the needs in that market.  
The ability of the entrepreneur to recognise business opportunity is influenced by his entrepreneurial traits 
that are moderate risk taker, opportunist toward innovation and passionate toward business venture. The 
entrepreneur recognises opportunity from information available in the market, such as through technology 
promotions at exhibitions or expositions, press releases, official and unofficial documents. The entrepreneurs 
alert and sensitive to the information available in the markets and because of this, they can recognise 
opportunities. In other words, information on technological innovation and business opportunity are very 
important so as to create awareness amongst the public and to create opportunities for entrepreneurs. 
The development of new technological innovation is not a license to transfer a technology. It is the ability to 
recognise potential business profitability that initiates technology transfer. The development of a new 
technology mostly does not automatically lead to the process of technology transfer, until the business 
opportunity is properly recognised. This is mainly true for people who have entrepreneurial attributes. For 
example, the business opportunity of the otosil technology and the coconut dehusking machine was recognised 
by the top management of the government research institution, while that of the Brakmas cattle, organic 
fertilizers and nutritional blocks was recognised by the entrepreneurs. Furthermore, the process of technology 
transfer from the government research institution to the private firms was also initiated by those who had 
entrepreneurial attributes, which could be the technology generator or others. 
The process of technology transfer is a step-by-step activity from the development of new technology by the 
technology generator, until it is developed into new technological products that can be sold by technology 
recipients in the marketplace. The process is dynamic. Different technology uses different processes depending 
on their complexity, the motive of the technology generator transferring his technology, and the government 
policy on technology transfer. The complexity of the technology refers to how difficult a private firm has to re-
developed that technology and how much investment is required to start the business venture. A complex 
technology normally requires high technological knowledge and large capital investment, while a simple 
technology can be re-developed by a simple process. Different technology generators have different motives for 
developing and transferring his new technology. Some technology generators aim for financial satisfaction, 
whereas others will be happy to see their technology being used and are beneficial to many people. The latter 
indicates that personal satisfaction has greater meaning then that the financial one. These cases show that 
conflicting motives for transferring technology between the technology generator and the management of a 
research institution seem to affect the process of technology transfer. 
These case studies also show that to some extent, technology transfer is a direct result of a formal mandate 
from the top management of the research institution. It is not the technology generator’s intention to transfer his 
technology. Thus, the outcome of a technology transfer can also be unpredictable. Some directed technology 
transfer has ended up successfully, while others have resulted in failure. These cases are also indicative of the 
roles of the government policy and the support of the top management of a research institution in determining 
the success of the technology transfer. Government policies, such as those on financial aid for pre-
commercialisation as well as incentives for the technology generator, and on the patenting of intellectual 
property (IP), are critical in that they can stimulate the process of the technology transfer from government 
research institutions to private firms. Top management support is also crucial and it determines the smooth 
process of the technology transfer. The commitment of the top management seems to support the 
accomplishment of technology transfer from government research institutions to private firms. 
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The process of technology transfer, from a reverse perspective, is determined by a private firm’s absorptive 
capacity to adopt the technology. It is on the part of a firm to recognise the value of the new technology, and 
with external information, to incorporate and apply it for commercial purposes, The ability of a private firm is 
determined by its owner’s prior knowledge and available assets, such as human resources, financial as well as 
technological knowledge. Technological knowledge is the most important and critical amongst these resources. 
According to Cohen and Levinthal (1990), the diffusion of an innovation will occur more efficiently in a firm 
that already has prior knowledge in the relevant field. However, the cases show that prior knowledge is not a 
pre-requisite for a smooth technology transfer from a government research institution to the private firms, on the 
one condition that the technology generator must be willing to share the technological knowledge fully and the 
technology recipient is ready to adopt it completely. 
These cases offer great understanding on two issues. Firstly, the process of technology transfer of 
agricultural technology is dynamic, complex and unstructured. The dynamic process of technology transfer does 
not promise a successful outcome. A proper management of the process of technology transfer is determined by 
the ability of the technology transfer office in managing the process effectively. The office, and in this case, the 
Business Development Unit of MARDI, needs to play a critical role as a project manager to handle the process 
of technology transfer efficiently and effectively. 
The second issue is that the process of technology transfer must be initiated by a person who has 
entrepreneurial characteristics, and who is not necessarily the technology generator. In other words, the process 
of technology transfer is not spontaneous. It must be planned and structured. The general purposes of strategic 
planning for the technology transfer process is to anticipate in advance the actions that the technology generator, 
the technology recipient and the technology transfer office must take throughout the process. Each activity at all 
stages in the process of technology transfer must be identified and characterised comprehensively. 
Comprehensiveness is important so as to ensure all activity is carried out rigorously.  
One of the critical issues in managing the process of technology transfer is the involvement of a technology 
generator in all activities, from the beginning of the transfer (selection of an industry partner) until the product 
technology reaches the marketplace. The technology generator is the main actor in the process of a technology 
transfer and his involvement and commitment is prerequisite for a smooth transfer process. A lack of his 
involvement and commitment in the process of technology transfer seems to contribute to a failure. 
This research is designed to form a basis for conceptualising the development of theory of the process of 
technology transfer from government research institutions to private firms. The theoretical propositions (TP) 
created from this study are as follows: 
 
TP1: Technology generator’s entrepreneurial traits (creative, innovative, moderate risk taker and 
 understand the consumers need), personal capability and motive of technology transfer influence the 
 recognition of technological opportunity. 
 
TP2: Technology recipient’s entrepreneurial traits (moderate risk taker, opportunist toward innovation and 
 passionate toward business venture), business capability and motives of technology adoption 
 influence the recognition of business opportunity. 
 
TP3: Recognition of technological opportunity by technology recipient influences the recognition of 
 business opportunity by technology recipient. 
 
TP4: Recognition of technological opportunity followed by recognition of business opportunity lead to 
 successful technology transfer 
 
6. Contribution to managerial practices and recommendations for policies 
 
This study added to the body of knowledge of business management where collaboration between 
government research institutions and private firm occur. At the same time, this study recommends policies for 
effective technology transfer from government research institution to private firms. The proposed policies can 
be divided into two categories: strategic and tactical/operational policies, as follows: 
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a. Strategic policy 
 Leadership of the government research institution needs to recognise the importance of cognition and 
affective in initialising and promoting technology transfer. Therefore, strategic planning and resources 
should focus on promoting these cognition and affective development so as to ensure the mind and the 
faith of the people in the government research institution are focused on developing and transferring 
technology required by consumers. 
 
 The management should focus on strategic technology by strengthening technological capability in high 
impact areas. The government research institution should focus on the development of innovation and 
technology that is highly demanded by consumers worldwide. Therefore, a long term innovation strategy 
must be formulated, understood and followed by all people in that organisation. 
 
b. Tactical (operation) policy 
 
 Invention is created by a person who is creative, innovative and is a highly original thinker, with high 
personal satisfaction. He is strongly driven by a sense of accomplishment in his work. Government 
research institution should recruit researchers who have these characteristics and have the ability to 
transform an opportunity into innovation. The government research institution should give freedom to 
these people to innovate and should provide good working environment that can greatly stimulate new 
ideas and creativity. 
 
 Human resource should be overviewed to come up with an inventor-entrepreneur: a person that seeks 
innovation and transforms it into profitable venture. Human resource capability must be enhanced with 
entrepreneurship characteristics. Researcher should be more exposed to the industry to enable them to 
capture the “breath of knowledge about industry needs. 
 
7. Suggestion for future research 
 
In the current and future economic development, all nations are focusing on service industry. Service 
industry is projected to dominate the future economy development. The technology transfer can be 
conceptualised as a service that is essentially an application of operant resources (both technology creator and 
technology recipient’s knowledge and skills), as the basis for the exchange. Future research should focus on the 
role of government research institution  as service organisation as it will affect the well-being of societies 
(Ostrom, Bitner, Brown, Burkhard, Goul Smith-Daniels, Demikan & Rabinovich 2010). The research question 
is how government research institution evolved from manufacturing/product based organisation that concern on 
production and selling of products, into service oriented organisations. Research question of the issues is: how 
government research institutions can stimulate their service innovation, enhance their service design and 
optimise service networks and value chain? 
It is a growing believes that new products developed with some form of customer input tend to have a 
greater commercial success (Ciappei & Simoni 2005). Given that customer involvement is critical to the new 
product development process, government research institution should view the technology recipient/ 
entrepreneur as a co-creator of value. This implies that value-creation (with the commercialised new 
technology) is interactional. Research question for future research are, (i) How can government research 
institution innovate with regard to the co-creation role of the technology recipient? (ii) How can government 
research institution innovate to alter the three generic roles of technology recipient as: user/marketer of the new 
technology developed, as buyer (decision maker to buy the license) and as players (paying the royalty).  
 
4. Conclusion 
 
This study indicates that the recognition of technological opportunity is one of the pre-condition for the 
process of technology transfer to happen. On the part of technology generator, the ability to recognise 
opportunity in the market is influenced by his mental process, such as the talent to transform information 
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concerning problems faced by consumers in the industry and in developing the product technology. This is also 
influenced by a person’s entrepreneurial characteristics that enable him to recognise and discover opportunities 
in the market, and to match them to the entrepreneurs’ tasks, such as the ability to exploit resources into 
profitable business venture. 
People respond to external stimulus when they think that it will affect them positively or negatively. 
Generally, some people respond faster than others because they have entrepreneurial behaviour. The mental 
process determines why a person does something; make decision and responds to any stimulus in the market. 
That is, making decision after considering the risk perception, value, rational process, emotions and the 
motivation that are favourable to him. The emotion or affective consideration is likely to complement the 
mental judgment or cognitive reasoning. 
The perspective of the entrepreneur, on the other hand, looks at business opportunities for firm profitability. 
The ability to recognise and develop business opportunity from a newly developed technology is influenced by 
a person’s mental judgment that can predict the potential profitability by venturing into a business. An 
entrepreneur who has better mental judgment or imagination of the opportunity created from the technological 
product is likely to have a better chance to succeed in his business venture than the one who is lacking in 
business imagination. A successful entrepreneur is a person who always displays his confidence in any venture.  
The confidence displayed (affective consideration) will enhance the chance to succeed in that venture. A person 
who has entrepreneurial characteristics, access to information, better social networking, better imagination and 
emotion can recognise opportunities better than those who lack business imagery and confidence. 
In the context of agricultural technology, this study confirms that opportunity recognition is a highly 
significant factor for a successful technology transfer from government research institution to private firm. 
Opportunity recognition indeed plays a pivotal role in providing strong initiatives and linkages for technology 
transfer process to occur. However, opportunity recognition alone is not the only determinant factor for 
technology transfer success. The success of technology transfer must be contributed by other factors such as the 
share of technological knowledge by technology generator with technology recipient, commitment and 
involvement of the technology generator, technology recipient and all people concerned, in the entire process of 
technology transfer. The convergent of these factors seem to contribute to technology transfer success in the 
context of agricultural technology in Malaysia. 
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